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J Letter written by D, Lucas Hodgfon, Phyfician at Newcaflle, 
containing fome Obfervations made by him of a Subierraneal Fire 
in a Coal■ mine near that City. 

SIR, Newcaflle May the 15. 1676, 

T Had long fince returned my humble thanks to the Royal Society 
| for their candid acceptance of my paper ; and parrcularly to 
you for your moft obliging Letter, had I not thought a farther 
account of what J have oblerved in the fire, would he more ac¬ 
ceptable to that Mutinous Body ; particularly to the Honourable 
Mr. Boyle, forwhofe ingenious Quines 1 give him molt hearty 
thanks,accounting >»y felf happy, that by rhisoccafion any thing 
of mine ftiould come under the confideration of fo worthy a per- 
fon. To the end therefore that 1 might return more than- words,(as 
my occafions would permit ) 1 have feveral times vifited the fire, 
diligently obferving what might occur at the various places of us 
eruption, whereby I am in fomemeafure enabled togivea parti¬ 
cular Anfwer to his defire in that matter. 

Qu. r. Whether the vents of the Subtcrraneal fire are not fubjetf 
to paroxyfms or great fits of eruption at times ? 

2. Whether thofe notable eruptions do happen regularly at any Jet 
times, or fort uitoujly ; and if at fet times, whether thefe times be the 
beginnings,middley>r endings,of any of the four feafons of the year ? 

3 - Whether from the eruption, the filence or fuppreffton, or the 
fmoaking of the Subterranealfires , any certain or probable progno- 
flicfcan be made of changes of weather , or of Meteors $ and if they 
can , how long they are wont to precede the things they prejage ? 

Anfw. This Fire keeping no analogy with other Vulcanio’s in 
any of the particulars mentioned in thefe three queries, I thought 
fit to anfwer them altogether to avoid prolixity, feeing all I can 
obferve is, that it increafeth or decreafeth according to the fubje# 
it feedeth on ; which is for the mofr part a Day 
* , fP trS>am coal*, as they call ic.f© that you may light a candle 
cxp,ftdu tin yiir. at tt in iome places, in other places it isfomefa* 
thomsdeep, acfordingas the Day-coal heightens 
or deepens ; in other things it is no ways inftruftive. 

4 . Whether the Marcafites that are found in or about the Burning 
Coalpits be of fuch'a nature, as being laid on heaps /mall or great, and 
drench't with rainier other water , they will of themfelvcs ' achnUy 
take fire <? 

Anf. I remember that Dr. Fewer , in his book of Microfeoptcal 
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Obfervations pag,62, takes notice of fuch an accident j but I d6 
not underhand that any with us haveobferved the like. 

5. Whether in thofe Coalmines they find any aClual Sulphur in its 
proper form, that may fdfely be concluded not to have been produced by 
the ad ion of the fire upon the Marcafites d 

Anf. I never faw any, nor any man elfe that I can hear of* 

6 . Whether the Sal armoniac be found any where thereabouts fave 
in thofe places where an Actual fire hath come , and alfo which have 
been acceffible to the Air l 

Anf. No Sal armoniac, nor any thing I ike it to be found, except 
at the five. 

7 Whether at the mouth of thefe Ignedttffs, where flowers of Sul¬ 
phur and Sal armoniac are found, there do iffue forth any fleams or ex¬ 
halations that may be rather lookt upon as the productions of actually 
kindled Sulphur , than of Sulphur barely fubltmed ? Which rnay be 
tried by holding over the vent Red rofe leaves , or any of thoje other 
bodies that are wont to be blanch't, or made pale by the fume of burn- 
tng Sulphur ? 

j 4 nf. There being fuch a mixture of the (learns of Sal armoniac 
and Sulphur rifing together in moft places, it is hard to diflingu'dh 
them* for though the flowers of Brimflone feem to rife firft, yet 
there is commonly a cruft of Sal armoniac under them ; as for the 
Experiment,! fhall try it as foon as any Rofes are blown. 

8 Whether the milky [ubflance that it mentioned in the paper , be 
ever found among Met allin oars, or meerly among for.es ; and whe¬ 
ther it be found fo furreunded every way with ftone, that no channel 
or other vifible pafage can be found , at which it may probably be fuf- 
peeled to have entred into the Cavity wherein it was lodged d 

Anf. The Milky fubflance is found no where but where the Sal 
armoniac and Sulphur are totally gone, and the acid part or Alumi¬ 
nous Spirit of that white mafs will alfo take wing by the increafe 
of the fire,leaving a c^«/Mnr/.dry,ftiptickand as hard as a ftone* 
yet I account that a pound of this mafs, before the fire prefs too 
much upon it, will go near to afford by Solution,&c. half a pound 
of tolerable cryftallin Allum ;bur why this fubftanee fihould rife 
fo high as the furface of the Earth, though I have Pome reafons,yet 
they not being fatisfaftory to my Pelf, I fhall not trouble you with 
than. 

9. Whether in the places where the Sal armoniac U fodndtke neigh¬ 
bouring fil be nitroHSy or do yield any fore of common Salt ? 

Anf 
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Anf. The Neighbouring foil differs little from other grounds 
with us, having neither common Sa't, r.or Niter in it; for though 
there be a Sa!c-we ! with us, yet it is both on the other fide of 
'Jyne, and aconfiderable di(lance from the fire. 

i o. Whether near theplaoes that hear Sal armoniac, there he any 
Springs that participate of that ingredient or of fome other fubterra- 
■neal fait ? which wilt he heft known by a flow evaporation fin cafe one 
have not the convenient} to do it by dtft illation, and thereby prefave 
both the afeending liquor and the llematnsynd by then conjidertng the 
remaining fubfiance, in order tofind whether Sal armoniac be impreg¬ 
nated with Mineral bodies not dificer nable in it by the Colour, And 
there are. fome other Mineral Salts , that, though white, are very dif- 
feringfrom all the natural Salts that are commonly known, or that l 
have read of in any Author. 

Anf. I have induftrioufiy obfervtd the Springs that are near the 
Fire, and find none of them that give the lead fufpicionof Sal 
armoniac. The water that runs from the adjacent Coly tries is vi- 
trioline, giving as deep a tinfture with Galls as Scarborough Spaw. 
In a word, it differs nothing from the waters that ordinarily 
drown our Colyeries, and coft our Coal-owners fo much to be 
quit of them. The other Springs, moft of which aredry this year, 
are of ordinary life, containing no Mineral Salts in them : But I 
hope you will ceafe to wonder , that Coal (hould produce a vola- 
tileSalt by theaflion of fire, feeing I have gathered Sal armoniac 
from a burning Brick-kiln, where nothing but Clay and Coal is 
burnt together, and I hope none will expert the volatile Salt in 
the Sal armoniac from ordinary Cay. The reafon,that firff prom¬ 
pted me to feek this Salt there, was, that the Smell of the Kiln did 
fomewhat refemble that of theSubterraneal fire. Thereisalfoa 
fort of Mineral we call a Slate, which is partly Coal, partly Aluto- 
ftone,partly Marcafite, which being laid up in heaps and burnt,are 
ufed for hardening the Coal-ways; upon thefe heaps, whiifl: burn¬ 
ing, 1 have oftengathered both Brimfione and Sal armoniac. 

As for the Experiment of pouring cold water upon the pou- 
dred Marcafite ,the event was, that it produced a Vitrioline water, 
but no beat; though I will not deny bat the Experiment may fuc- 
ceed better, if more accurately handled by that Noble Pbilofo- 
pher who hath lately been furnifhed with a confiderable quantity 
of Marcafites from my worthy Friend and Affociate Dr. Durant 5 a 
greater quantity of which may be fent if need require; for in 
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little quantities I fuppofe the Experiment will not fucceed. 

As to the refemblance betwixt this Sal armoniac ,and that which 
comes from Mount t/ELtna y where no Coals are fuppofed to be ; 
w hence it fecms to follow, that our volatile Salt may proceed from 
fomewhat elfe than Coal. To which difficulty 1 anfwer, that 
when I deduced ours from Coal, I did not exclude other bitu¬ 
minous fubftances that are analogous to it, «f winch I fuppofe the 
Country,where Mount sJEtna b,affordeth no inconfiderable quan¬ 
tity; neither will it follow,that no Coals have been wrought ,ihzrz- 
fore there are none ; [and if trial hath been made, and no Coais 
found,yet it wil 1 be a doubt hill, whether thofe Trials have been 
fufficienr. However it be, yet 1 think it were not impertinent 
(by the way ) toenquirc, whether the fagacious Venetians may not 
be beholden to Mount eAZtna, or foine other Subterraneal fires,for 
thegreat quantity of Salarmoniac they fell to our Merchants: for 
this Fire afFordetb no inconsiderable quantity thereof, especially 
in dry. weather.; foine of which I have lent by my worthy and 
honoured Friend Mr.Ricbard Gilpin y who was the perfon that firft 
brought home part of it from the fire , and in whofe company 
it was firft: that I experimented it to be Sal armoniac ; for till then 
none took notice of it. And I the rather put this trouble upoa 
him, that by him you may be informed in circumftances that 
would be tedious to relate. 

The Box.I havefent contains a bottle of the Spirit of this Sal 
armoniac diftilled from Quicklime, in which I ufed a confiderable 
quantity of Spring-w T ater for the diffolution of both the ingredi¬ 
ents, before I diftilled the Spirit from them. 

The great quantity of grey Salt is the Sal armoniac as it was 
gathered from the fire, fomeof it being fix inches broad , and 
above when it was taken up. 

The white Salts in the white papers are the fame greyjfublimcd 
per fe in a Sugar-mold., 

The white fnowy Salt in the Jar-glafs is the volatile Salt of the 
fame,as it comes from the fire. The Lixivial fait l ufed, was only 
Potatoes diftolvcd in Spring-water; to the whole I added fome 
Spirit of If ine^ whereby I commonly obtain a greater quantity ct 
volatile Salt in forma Jiccd, than other wife I could expeft. 

Now, though it may feem incredible to fome, thatBIackcoal 
fhould yield fo white a volatile Salt, yet they that know that all 
volatile Salts whatever may be freed from their f 4 et.fr and intenfe 
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oiour, by trsnfmuting them into a Sol ormon'tac by the mediation 
f an acid, as fptrit of Salt , (pi) it offitriol, Alum, &c. and then 
ibliming them till they be white,will ctafe to doubt ol this mat- 
•r. The realbn of which change, I prelum?, is, becauf', though 
sefe volatile? alts cany over a'waits lome of the fetid oy I with 
;om. while in a Rate of vo'ati!ity,yet being thus in a manner fixed, 
ne fetid oy 1 mull neceflar i!y by force of fire rift tirfl, leaving the 
ihftquent compound Salt, or Sal annoniac without fmelkthough 
is Hill a doubt, whether the vo atile Sale is better or uoile for 
11s labour. 

As to your Poftfcripc concerning pctrrfcext Springs, we have 
one near us, there is indeed a Cave feme miles off, at the furtheft 
id of which few have been 5 fiom the roof of w hich hang large 
mips of petrified water, like Icles, fomeof them reaching down 
) the ground like pii ars, tlufe icles are good Litncflor.e, as i 
ave tried. 

1 fliail conclude when I have acquainted you with a Spirit of 
ugsr, of w hich a Difliller w'ith us hath a quantity ; it ftems to be 
re refultof fome anomalous feruientat ion, it is fo fivong that no 
tan isable to fmell at it in an open vefTel.without being made al- 
io;l breathlefs: neither do I think the perfon that made it, can 
take it again, if it prove worth that confederation of the Noble 
Ir.Bry/r, 1 intreat a brief account of his thoughts concerning it, 
articularly whether it may be nfed internally or no,and whether 
be a thing ordinary or extraordinary 5 for in truth I know not 
hat touiakeof it. If it fliould prove Antifccrbutick , I hope 
hole will retrafl their opinion, who deduce the Scurvy from the 
fe of Sugar. Sir, 1 'our,&c. 

Poftfcript,Tlxf cut of Dr.HodgfonV Letter to Pr.Gi’pin. 

T He Spirit of Sugar, here mentioned, was drawn from bare 
Sugar-water (which is nothing but the water wherewith the 
sold?, aprotiSj&c. are walked J fermented with the feum. And it 
■as fo exceedingly volati!,that it would not be carried, but loll 
-.1 its force in the carriage, though it was very well Hopped. 

Jn Account of fome Book’s: 

Roberti Boyle, NobiliJJimi Angl't & Soc. Regime digniffimi Stt'tt, 
OPE RA VA R ijA i Geneva?, in 4 0 . >677. 

I - 'He Works of this Noble Author having been already given 
anAccomptof in thefe Ironfall ions, at the feveral times 
hen they came abroad fingly* the Publiflier, upon the looking 
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